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Abstract. Because of benefidal attributes, # Is ofien desirable toc malntain
wiregrass {Aristida stricta), also known as pineland threeawn, in the undersiory
of communities In the Southeastern coastal plalns. Results of site preparation
studies on several north Floride sites were compared to evaluate the degree of
wiregrass damage resulting from different treatment methods. Conclusions
indicate that to minlmize the Impact of mechanical she preparation on wiregrass
only single-pass treatmenis should be used on sandhllls sites, with a single-drum
chopper the best cholce. Single-pass treatments are also recommended for
flalwoods sltes when trying 1o avold e sustalned decline In wiregrass.
Information on the effect of appllcatlon season, prior burning, and soll

moisture level Is needed to refine prescriptions.

introduction

Wiregrass (Aristido atricia Michx.) Is 2 major understory specles In the slash pine (Pinus
elliottii Engelm.}, south Florida slash pine (P. edliottli var. densa Litlle and Dorman},
longleaf pine (P. palustris Mill}), longleaf-slash pine, and longleaf-scub oak forest types of
the Atlantic and Gulf coastal plains {Eyre 1980). These communitles cover' approximately 10
million hectares from North Carolina to Florida (Southern Section SRM 1974) and represent a
major resource base for production of wildlife, timber, water, cattle, and recreation. Fire Is
a frequent natural occurrence acoss much of the area, helping to maintain the communitles
(Christensen 1981). Wiregrass Is most prevalent on deep, Inferille sands ranging from poorly-
drained flatwoods solls, typlfied by the Leon serles (sandy, siliceous, thermic, Aeric
Haplaquod) to excessively-drained sandhill solls  lke  Lakeland (thermic, coated Typlc

Quartzipsamment).



Because of Hs low nutrent content and poor digestibility, wiregrass produces low-quality
forage for lvestock and wildlife (Lewis et al. 1975). Its abllity {o develop a dense root mat
just below the soll surface makes It a strong competitor during pine regenerstion (Halnes et

al. 1975). This competition can be especlally severe on dry siies where wiregrass can signif-

icantly reduce plngy;e}gglﬁllnrg suryiya! (§S§ﬁey "and Woods 1959). Because of these tralts, wire-
grass was viewed for many years as an undesirable spedes by land m;nag:arrs produdng V;orage.
wildlife, or timber (Mc;ore 1974). More recently, however, land managers have realized that
wiregrass Is en Imporiant fuel source for prescribed fires (Christensen 1981) which are used to
reduce the risk of damaging wildfires and are needed to prevent Invasion of pine-wiregrass
areas by hardwood specles (Komarek 1977). In longleaf pine siands these wiregrass-fueled fires
also control brown-spot needle blight (Sdrhia edcola {Dearn.} Siggers), which can severely
fimit growth and survival of pine seedlings (Boyér 1975}, In &ddition, an understory of
wiregrass malntains a more favorable soll environment by improving soll structure along with

water and nutrlent holding capacity (Snedaker and Lugo 1972).

Numerous mechanical sysiems have been used for reducing the amouni of wiregrass competition
when pine stands are being regenerated. Single treatments with & drum chopper disturb but do
not serlously affect wiregrass {Grelen 1959, Sheer and Woods 1959). Double chopping, however,
can nearly eliminate the wiregrass component on dry sandhill sites {Grelen 1962) and can great-
ly reduce # on flatwoods slies {Moore 1974). It Is simllarly reduced on flaiwoods sites by
other dual mechanical sie preparation treaiments such as disking and double bedding {Schultz
and Wilhite 1974). Since K is now thought thal wiregrass is ofien beneficlal afier the infli-
al seedling establishment phase, sie preparation techniques which only t.emporarﬂy reduce
wiregrass seem appropriate. The studles cited sbove cover shor‘t‘term responses of mosily 1 to
2 years with a few as long as 5 years. Reported here are the results of three studles designed
fo assess the effect of different mechanical slie preparation methods on long-term changes in

wiregrass cover.



Methods

The dry study sites are located on three sandhills areas in Calhouh County In northwest Florida
and will be referred to as the sandhill study. Treatments were, (1) none {control); (2}

prescribed burning; (3} buming and single chopping; (4) burning and BSW bulldozing; (5)

bumlﬁg and‘rootrakmg; {6) burning and double chopping; (7) bumning and double BSW blading, -
and; (8] burning, rootraking, and disking. The chopper used was an 11-ton model with two large
water-filled metal rolk;'rs which had metal blades atiached dlagonally across thelr surface.
The rollers were offsel at 22° angles, one forward and one reverse, which caused Athem to slice
and move soll as they turned. The BSW blade was v-shaped with a lower knife edge and an upper
pipe sttachment. The pipe bent over the trees which were then sheared off at the ground line
by the lower cutting edge of the blade. Rootraking was done with a straight blade with 30 cm
long tines attached to the lower edge. These tines were pushed through thevsou tearing out
. the root systems while the blade above knocked over the trees. Using a randomized block
design, elght 0.4-ha plots were established at each of three locations In January 1955 In
former longleaf plne stands. Prior to treatment, these slies were dominated by scrub oak-
wiregrass vegetation. Burning was done In May 1955 followed by the first mechanical treatments
in June and the final treatments on the double treatment plots in September, except for the
second BSW treatment, which was done in January 1956.  Slash pine seedlings were planted In

danuary 1956 at 1.8 % 2.75 m spacing.

A second study Is located on the Olusiee Experimental Forest in Baker County, northeast Florida
{Olustee study). This was a typical flatwoods §te with & 60-year-old longleaf plne stend on a
Leon soll {Schultz 1976). The area was dearcut In 1968 and site preparations applied to 0.25
ha plots in 1970. Treatments were: control; burn; burn and double disk; burn, double disk, and
bed. Double disking means making two passes over the entire area with a heavy, dual-section
wood disk. Treatments were applied In & randomized block design with three replications.

Slash pine seedlings were hand planted .In February 1971 at 8 2.2 x 3m spacding.



A third study is also located in Baker county on two typlcal flatwoods areas (disking study).

Treatments were control, one disking, two diskings, and three diskings. These treatments were
?

applied at random to plots 90 x 90 m at two locations. Slash pine seedlings were planted on

the plots at 2.4 x 3 m spacing.

Wiregrass cover was assessed duﬂngautumnonaﬂ studies along 30-m line transecis by the
bne-intercep! method. The total number of the 15-cm segments of the line transect that
contalned wlregrass was used to calculate percent cover. Transects were Installed from random
starting polints perpendicular to rows of planted trees. Analysis of varlance after arc sine
transformations was used o assess differences in the sandhills and Olustee studies. Anslysis
of covarlance, uslng pretreatment cover as the covariate, was used In a time series analysls to

determine differences in the disking study.

Results

Inttlally, wiregrass cover on the‘sandhlﬁs study was estimated to be 20 to 30 percent. After
33 years, wiregrass cover on control plots had not changed substantlally (Table 1). Plots
which had been burned only had significantly more wiregrass cover than any other treatment,
including the control. The rootraking ste-preparation treatmeni appeared to reduce wiregrass
cover, but the difference was not significani compared 1o the control. Both of the other
single pass treatments caused a significant long-term reductlon of wiregrass. The double
chopping and the rootraking and disking treatments eliminated wiregrass from the slte, and
afler 33 wyears H has not reinvaded. There was no difference In wiregrass cover between the

single and the double BSW treatments.

All of the treatment plots in the Olustee study had an equal amount of wiregrass cover prior to
site preparation (Table 2j. Two years later plots recelving mechanical treatments had signifi-
cantly less wiregrass cover than controls or burn-only plots. These differences have remained

after 18 years.

in the disking study, all levels of treatment caused an Inltlal reduction In wiregrass (Table
3). Aher 5 years however, wiregrass had recovered on the 1 and 2 disking treatments to

pretreatment cover values, but remalned st reduced levels on the plots given three diskings.



From 5 to 20 years there was no pronounced change In wiregrass cover for any treatment. The
mean cover values for this period were 17, 10, 10 and 3 percent for control, one, two, and
three disking treatments, respectlvely, Only the three disking treatment had notably less

wiregrass cover compared to the pretreatment values.

Discussion ~

Wiregrass cover is reduced by mechanical operations in two ways: by & reductlon in aboveground
biomass by Individual grass bunches {(damage) and by a reduction In the number of bunches
{death). Both of these changes appear 10 result largely from root desiccation from exposure by
cultivation. Because wiregrass can exist for long periods of time with very low production
under & dense overstory, and can then respond when resources become avallable, the reduction In
aboveground production by wiregrass bunches should be temporary. This temporary reduction fol-
lowed by Increased production because of additional resources Is apparent in the Table 3 dah;
for the one and two disking treatments. The loss of wiregrass bunches Is a much more per-
manent change because wiregrass reproduces almost exclusively by vegetative means (Pamott
1967). A reduction in the number of wiregrass bunches Is likely why wiregrass did not return

o its former level on many of the treatments.

Site preparation is only one of the many management operations that a slte recelves which may
affect wiregrass cover,  Other Important faciors Include tree planilng density, herbicides,
grazing, and fire. A higher tree denslty on the Olustee site compared to the disking study
site, 1440 vs. 860 trees/ha, could have contributed to the apparent difference In wiregrass
response fo two passes with a disk. Alernatively, this could be due to slie differences or
effective Impact of the disking because of application at different seasons or under different
conditions. The latter Is more likely because the disking study site had & lower density of
wiregrass bunches on double-disked treatment plots than on the control plots 2 years after

treatment (Schultz 1976) showing a loss of wiregrass clones from the treatment.



It Is apparent from the data that mechanical siie preparation can cause a significant and long-
lasting reduction In wiregrass cover, but this does not necessarlly have to occur. What Is
desired is a properly prescribed and spplied mechanical site preparation system which will

reduce wiregrass cover due to a reduction in sboveground blomass, but will not sffect the

density of wiregrass bunches, thus aliowing wiregrass cover to rapldly return to preharvest

levels with appropriate management.

Although rootraking did not significantly reduce wiregrass on the dry sandhill siies, we do not
recommend R because of excessive soll movement. Although the other single-pass treaiments did
cause a long-term decline iIn wiregrass, the sites still had greater than 10 percent wiregrass
cover. Since wiregrass carbohydrate reserves are lowest in midsummer (Woods et al. 1959) when
the treatments in these studles were applied, application during other seasons may have less
impact on wiregrass. Rainfall most likely also affects the impaci of mechanical operations on
wiregrass. June 1955 was much drier than normal, with only 20 mm of predipltation compared fo
the normal of 135 mm, and predpitation in September was only half the normal amount. These
abnormally dry conditions likely increased the loss of wiregrass. The lack of additional impact
from the second BSW operation which was applied in January 1956 was likely due to a combination
of higher root reserves and above normal rainfall. Even after 33 years the benefidal effect
of fire is evident on burn only plots. Using fire to stimulate and increase the vigor of
wiregrass a couple of years prior to slte preparation might reduce the Impact of that
operation.  Further investigation s warranted to develop and fine tune an appropriate siie
preparation system for sandhill sites. Based on present knowledge a single chop treatment
seems most appropriate for preparing these dry sandhill sites, but a single-drum chopper should
be used Instead of the double-drum model used In the study because it has been shown to cause
little serious effect to wiregrass {Sheer and Woods 1959). Potentlal damage to wiregrass could
be reduced even further without & reduction In growth of some tree spedes by using strip siie
preparation methods (Outcalt 1988).



In the flatlwoods, slngle-ydlsk treatments should not permanently affect the wiregrass cover.
Thus, there will be only a short-term reduction In wiregrass coyer with this treatment. The
predominant treatment used today for flatwoods sites is bedding. Unfortunately, bedding alone

was not Included In any of the flatwoods studles, but they did show a severe reduction in

wiregrass when double disking and bedding were used fogether. Bedding alone should have Tess

of an Impadt, but how i comparesto untreated or single disk sttes Is not known.
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